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AB An account is given of the work of a multidisciplinary team of researchers 
at the University of Ottawa, Canada, which has resulted in the expression 
of a human blood protein, granulocyte-macrophage colony stimulating factor 
(GM-CSF) , in tobacco seeds as part of a series of 

experiments whose ultimate goal is to express human blood proteins in 
transgenic cereal crops. The GM-CSF gene was 

expressed during seed development, and presence of the protein was 
confirmed by biochemical and immunological analyses. It is estimated that 
only 120 plants would be needed to satisfy Canada 1 s annual need for this 
protein. Work on the oral uptake of these proteins and their expression in 
cereal crops is underway. 
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AB Claimed are GM-CSF-like pharmaceutical compns . , 

immunostimulants, prophylactic or therapeutic agents for neutropenia, 
antitumor agents the deriv.s . I [Rl = CHO, CH2R4 <R4 = OH, protected 
hydroxy) ; one of R2 and R3 = H and the other = H, OH, protected hydroxy; 
R2R3 may represents :0] , their optical isomers, their pharmaceutically- 
acceptable salts, or their hydrates. I (Rl = CHO, CH2R4; R2 = R3 = H) and 
I (Rl = CH20Ac, R2 = H, R3 - OH) are manufactured by culturing Bloxamia. 
Bloxamia cremea RF-19445 (P-18755) was cultured on a medium containing brown 
rice, dried okara, glucose, yeast extract, and H20 at 23° for 
14 days to give II and III. II was also prepared form vinigrol . II 
inhibited growth of human erythroleukemia K562 cells at IC50 0.59 
ng/mL. Pharmaceutical formulations of II were also given. 
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AB Plant virus expression vectors capable of systemic infection of a host 
plant and of expressing an heterologous gene from a viral promoter are 
used for the manufacture of heterologous protein in plants. The promoter 
region used for the heterologous gene is incapable of recombination with 
the plant virus subgenomic promoters. Plasmid pBGC152 containing tobacco 
mosaic virus (TMV) cDNA including an cc-trichosanthin gene under 
control of the TMV coat protein subgenomic promoter replacing the TMV coat 
protein gene, and the odontoglossum ringspot virus coat protein gene with 
its associated subgenomic promoter, was prepared TMV vector RNA produced from 
this plasmid by in vitro transcription from an SP6 promoter adjacent to . 
the construct was used to infect Nicotiana benthamiana. Systemic 
infection of the plant was observed, and, at 14 days post-inoculation, 
ot-trichosanthin accumulated in the upper leaves to levels of at 
least 2% of the total soluble protein. The a-trichosanthin was 
isolated, purified, and shown to be biol. active. 
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AB Although plant cell cultures can be used to produce a variety of proteins, 
the instability and degradation of secreted proteins hinders product 
recovery from culture medium. To solve this problem, an affinity 
chromatography bioreactor (ACBR) scheme was developed for the simultaneous 
production and purification of foreign proteins from genetically modified 
plant suspension cultures. Two model products, the heavy chain of a mouse 
monoclonal antibody (HC MAb) and 6-his tagged human granulocyte macrophage 
colony-stimulating factor (GM-CSF) , were produced in a 

modified shake flask and separated using protein G and iminodiacetic acid 
metal affinity resins, respectively. Results showed that the ACBR scheme 
increased the production of HC MAb by as much as eight-fold and GM 
-CSF by more than two-fold compared with batch yields. Product 
recovery was optimized by varying the aeration method, flow rate, pH, and 
resin type for the experimental system. These results suggest that in situ 
protein removal from plant cell media using the ACBR strategy can isolate 
the product from degrading influences and remove the protein from product 
inhibition pathways. 
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AB The production of human growth factors in transgenic 

plants is reviewed, focusing on expression of the cytokine 
GM-CSF (granulocyte-macrophage colony stimulating 



factor) in genetically engineered tobacco. 
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AB A method of manufacturing foreign proteins in plants that makes use of the 
polyprotein processing machinery of plant viruses is described. A 
sequence encoding the protein of interest is incorporated into the 
polyprotein gene of a plant virus and introduced into plant cells. The 
protein is then released as a result of the normal processing of the 
polyprotein. The virus may be a potyvirus, a nepovirus or a comovirus 
with tobacco etch potyvirus (TEV) being particularly preferred. The 
proteins involved may affect resistance to pests or agronomic traits such 
as stress resistance, and crop yield or quality or they may be for 
pharmaceutical use. Tests using a reporter gene (for. p- 
glucuronidase) showed that a replication-competent TEV vector permitted 
efficient systemic spread of the gene with the capacity for a large 
foreign insert. Spontaneous mutants indicated that the HC-Pro region was 
not essential for replication of the virus or intraplant movement, but 
that it played a role in interplant movement. 
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